Binding of plasma low density lipoproteins to erythrocytes.
Low density lipoproteins (LDL) containing apolipoprotein B bind to intact, freshly isolated erythrocytes. The LDL-erythrocyte interaction is of low affinity, with a Kd of 1.1 x 10(-6) M. Binding is noncooperative. There are about 200 binding sites per cell and, within the limits of experimental uncertainty, these sites comprise a homogeneous class. Binding of LDL is a temperature-independent process. The maximum amount of LDL blood increases following proteolytic digestion of the cells with trypsin or chymotrypsin. The specificity of the binding sites for LDL is not absolute: high density lipoproteins and lipid vesicles composed of phosphatidylcholine or phosphatidylcholine/cholesterol (equimolar) complete with LDL for occupancy of 60% of the binding sites. Modification of 5--6 of the 9 apolipoprotein B arginine residues with 1,2-cyclohexanedione/borate or of 10--15 of the 20 lysine residues by reductive methylation does not alter the ability of LDL to bind to erythrocytes. Native LDL and methylated-LDL alter erythrocyte morphology. However, LDL in which the arginine residues are derivatized with 1,2-cyclohexanedione/borate do not induce the discocyte leads to echinocyte transformation. Chemically modified and native LDL exchange cholesterol with erythrocytes at equal rates and to nearly equal extents. Taken together, the data suggest that the binding sites for LDL on the erythrocyte membrane are distinct from the LDL receptors at the surface of other cells--e.g., fibroblasts and lymphocytes--which do not bind HDL and which do not recognize LDL with derivatized arginine or lysine residues. It is proposed that the biological function of the erythrocyte binding sites is to mediate the exchange of cholesterol between the cell membrane and lipoproteins.